). The influence of the gas flow on the oxygen diffusion kinetics for the out-diffusion process. Figure a) shows the evolution of the oxygen exchange relaxation time () for the out diffusion process with the gas flow at different temperatures. It is observed that  reduces at any temperature as the gas flow increases. Figure  b) demonstrates that, as the gas flow increases, the differences in  for different temperatures are reduced so approaching to the equilibrium state. Therefore, it is important to carry out the experiments at high gas flows to maintain the boundary layer in equilibrium with the ambient and avoid local changes in the oxygen partial pressure that can modify locally the diffusion processes.
). Superconducting properties (T c and J c (T)) determined for inductive magnetic measurements. Figure a) shows the temperature dependence of normalized magnetization measured after a zero field cooling process at low external magnetic fields (H = 1-5 Oe) of three films with different degrees of oxygen content. The processes followed to achieve such oxygen contents are indicated in the figure caption. The c-axis lattice parameter of the two samples having the highest and lowest oxygen content was determined: c=1.17499 (8) nm and c=1.16980 (6) nm, respectively. The T c values and c-axis parameters are consistent with previous determinations of the relationship between these two parameters in YBa 2 Cu 3 O 6+x . Figure b ) shows how the oxygen content directly influences the critical current density J c (T) of YBCO films. It's seen that a decrease of T c directly leads to a J c reduction while when T c is already very close to optimal still strong modifications of J c (T) can occur. The film with the longest oxygen annealing treatments displays structural and superconducting properties of a fully oxygenated sample. 
